Introduction
An acute symptomatic seizure is a clinical seizure occurring at the time of a systemic insult or in close temporal association with a documented brain insult [1] . Seizures have been reported to occur at the time of focal brain insults including head trauma, ischemic stroke, and intracranial hemorrhage [2] but have not previously been reported as an intraoperative consequence of a neurosurgical procedure. Propofol is commonly used as an anesthetic agent [3] and a treatment for status epilepticus [4] , but it has been reported to be a proconvulsant in some cases [5] . Research in animal models suggests that sedation with propofol may be neuroprotective in the setting of cerebral injury [6] .
Methods
After obtaining approval from the local Institutional Review Board we retrospectively reviewed the records of 439 consecutive patients who received burst suppression using propofol as general anesthesia during craniotomy and identified 400 patients for whom complete clinical data was available. Continuous EEG was acquired using the 10-20 system of electrode placements, modified as needed to accommodate the surgical site. An EEG technologist was in attendance for the duration of each procedure and reviewed the record continuously; a clinical neurophysiologist monitored the record in real time remotely and was in direct contact with the surgical team as needed.
Results
The most common indications for surgery were brain tumor (63%) and aneurysm (20%). Baseline characteristics are shown in Table 1 . Fourteen percent had at least one suspected seizure prior Purpose: An acute symptomatic seizure is a clinical seizure occurring at the time of or in close temporal association with a brain insult. We report an acute symptomatic seizure occurring during a surgical procedure in a patient who did not have a prior history of epilepsy and who did not have a lesion associated with an increased risk of epilepsy. To characterize the incidence and clinical features of intraoperative seizures during craniotomy under general anesthesia, we reviewed cases where continuous EEG was acquired during craniotomy. Method: Records of 400 consecutive cases with propofol as general anesthesia during craniotomy were reviewed. Demographic data, indication for surgery, clinical history, history of prior seizures, duration of surgery and duration of burst suppression were recorded. Cases where seizures were observed were analyzed in detail. Results: Two out of 400 patients experienced intraoperative seizures, including one patient who appeared to have an acute symptomatic seizure related to the surgical procedure itself and a second patient who experienced two seizures likely related to an underlying diagnosis of epilepsy. Conclusions: This is the first report of an acute symptomatic seizure secondary to a neurosurgical procedure. Overall, 0.5% of patients monitored experienced seizures, indicating that intraoperative seizures are rare, and EEG monitoring during craniotomies is of low yield in detecting seizures.
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Seizure j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / y s e i z to surgery and 1% percent had seizures while hospitalized postoperatively. Mean EEG monitoring time was 251 min (range 56-954 min). A sustained burst suppression pattern with at least 50% suppression of the background on a 10-s page was achieved in 93.5% of cases. Mean duration of burst suppression was 167 min. A total of three intraoperative seizures were identified in two patients.
Case #1
A 25-year-old female with a history of a pituitary adenoma which had been partially resected via an intranasal transphenoidal resection 8 months prior underwent resection via a left orbital zygomatic craniotomy. A single seizure developed in the left frontal region out of a burst suppression pattern 281 min into the recording (Fig. 1) . Propofol was administered, and no further seizure activity was noted. The patient recovered to a stable neurologic baseline with no evidence of post-operative seizures. She was not started on anti-epileptic medications and has remained free of seizures; her last follow up was 20 months after surgery. Because she did not have prior epilepsy, did not have any prior neurological insults in the region where her seizure arose, her lesion was not considered to be highly epileptogenic, and her seizure arose from the region of surgical intervention, we interpret this seizure as an acute symptomatic seizure related to the surgery itself.
Case #2
A 48-year-old female presented to the emergency department with acute onset of a severe headache and ''syncope,'' and was a Does not total 100% due to rounding of percent. found to have a subarachnoid hemorrhage due to an anterior communicating artery aneurysm. The following day, she underwent left-sided craniotomy for clipping of the aneurysm. Her intraoperative EEG was significant for the presence of two seizures. The first seizure occurred 53 min into the case (before a burst suppression pattern had been attained and before resection of any brain tissue) from the left temporal region and lasted just over a minute. A second seizure occurred 238 min later, this time arising in the left frontal region out of greater than 80% burst suppression and was of 193 s duration. Following her surgery, she was monitored with continuous EEG for 2 days with no additional seizures recorded. However, a repeat EEG 10 month after surgery documented seizures arising from the left frontal region. She is being treated for medically intractable epilepsy. Because her first seizure occurred before the resection began and subarachnoidhemorrhage is known to be associated with high risk of acute symptomatic seizure as well as epilepsy [7] , we suspect that this seizure was due to the subarachnoid hemorrhage itself. It is notable that another subclinical seizure occurred during the operation while the patient was in burst suppression.
Discussion
The first case demonstrates the occurrence of an acute symptomatic seizure as a direct consequence of a neurosurgical procedure, which has not been reported as an intraoperative finding previously. The second case illustrates that a patient may experience unrecognized seizures due to another etiology during surgery. It is notable that both of these patients experienced seizures while in a burst suppression pattern on EEG, showing that even general anesthesia with propofol does not prevent seizures from occurring during a surgical procedure. However, only 0.5% of patients monitored in our series experienced seizures, indicating that intraoperative seizures in this population are rare, and EEG monitoring during craniotomies is of low yield in detecting seizures. More research is needed to determine if patients undergoing craniotomy with other forms of anesthesia have similar rates of intraoperative seizures, and if the occurrence of intraoperative seizures impacts the future clinical course of patients.
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